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Two DOGS FOUND WITII A PATENT
INFECTION OF BAYLISASCARIS
PROCYONIS (THE COMMON RACCOON
ASCARID)
Jeff Laursen
and Bert Stromberg
Department of Veterinary Pathobiology
College of Veterinary Medicine
University of Minnesota
St. Paul, Minnesota 55108
Gary Averbeck,

Adult raccoon ascarids, Baylisascaris procyonis
were recovered from two dogs at the University of
Minnesota College of Veterinary Medicine. This represents the first report from Minnesota of a patent B.
procyonis infection in a dog, and only the second such
report in the nation. Baylisascaris procyonis has
gained notoriety in recent years as the causative agent
of cerebrospinal nematodiasis (CN) in a number of
avian and mammalian hosts.
Humans may be at
minimal risk of becoming infected by ingesting ova
shed by raccoons, but ova shed by dogs would
constitute a more serious threat to public health.
Anticipating the veterinarians need for detecting canine
baylisascariasis, a diagnostic protocol was developed to
aid in differentiating B. procyonis from Toxocara canis
and Toxascaris leonina, the two common ascarids of
dogs.

THE ULTRASTRUCTURE OF
GERMINATED VESICULAR ARBUSCULAR
MYCORRlllZAL FUNGAL SPORES
(GLOMUS MOSSEAE)
Rose Meier and Iris Charvat
Plant Biology Department
University Minnesota
St. Paul Minnesota 55108
Vesicular arbuscular mycorrhizal (V AM) fungi
germinate via three mechanisms: I) germ shields, 2)
directly through the spore wall, or 3) regrowth through
the hyphal attachment. Only the latter, typified by most

members of the genus Glomus, has received no ultrastructural analysis, probably due to the difficulty in
processing them for transmission electron microscopy.
This study analyzed structures produced by the
germinated spores of Glomus mosseae. Freshly isolated
spores germinated (at 0-80%) within 14 days at 22C on
sterile, Hoagland's agar-coated coverslips, and produced intrahyphal hyphae with occasional septa and
secondary spores. Hyphae contained mitochondria,
lipid droplets, endoplasmic reticulum, and numerous
elongated nuclei with nucleoli. Hyphal walls represented
multiple wall layering from invasion of old empty walls
by new hyphae. This is the first report of intrahyphal
hyphae in non host-associated VAM. Bacterial-like
organelles (BLOs), also found in the other two VAM
species analyzed ultrastructurally, were present. Imperforate septa were observed occasionally. Secondary
spores, produced by hyphal branches most proximal to
the primary spore, contain nuclei, mitochondria, BLOs,
lipid droplets and vacuoles, and had walls similar to
that of the hypha . Unlike the two previous VAM
ultrastructural reports no membrane bound crystals
were seen in G. mosseae hyphae or secondary spores.

EDGE EVALUATION: A MEASURE TO
COMPARE IMAGE RESTORATION
TECHNIQUES
Hassam I. Alam
Dept. of Computer Science
Michael E. Zervakis
Dept. of Computer Engineering
Tack Mu Kwon
Dept. of Computer Engineering
University of Minnesota - Duluth
10 University Drive
Duluth, MN 55812
In recent years substantial work has been done in
image enhancement, restoration, and reconstruction. A
good restoration technique should minimize the noise
contamination while preserving the detailed structures
(object boundaries, contours, and edges). In the area
close to edges, where most visual information is
concentrated, the human eye prefers the preservation of
sharp transitions at the expense of higher noise levels.
Due to such nonlinear characteristics of the human
visual system, many image processing techniques have
been qualitatively measured. The testing models for
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such measurements range from simple analytical and
statistical models to perceptual models of the human
visual system. Mathematical models often do not reflect
the human perception mechanism, whereas the
perceptual models are extremely difficult to define,
implement, or adopt the image signals from an
intensity domain to a perceptual space. In this paper we
propose edge evaluation as a measure to compare
restoration techniques, and suggest some models to
evaluate edges (contours or object boundaries) of
images. Even though the suggested models have only
been used to evaluate restoration techniques, they can
be easily adopted to evaluate edge detection, image
enhancement, and reconstruction algorithms for both
stationary and non-stationary scenes. The proposed
models have been used to evaluate the performance of
a regularized restoration technique in comparison to
robust regularized techniques.

EFFECT OF SURFACE ROUGHNESS AND
APPLIED LOAD ON TIIE STRENGIB OF
BRAZED CERAMIC/METAL JOINTS
A.H. EISawy, LN. Ibrahim, J.C. Seehusen
and P.T. Wade
Manufacturing Engineering Program
St. Cloud State University
St Cloud, MN 56301
Ceramic to metal joining is one of the new
technologies that expands widely in many industrial
applications. Various methods for joining ceramics to
metals have been developed over the past two decades.
Among these methods, the direct brazing of ceramics to
metals, using an active filler metal, was found to be a
simple and economical technique. Moreover, this
technique can produce stronger and more reliable
bonds.
A research program has been undertaken to
investigate the effect of joints' faying surface
preparation and the load applied upon the joint during
brazing on the joint strength. Experiments were
conducted for brazing silicon nitride ceramic to pure
copper using an Ag-Cu-Ti alloy as an active filler metal.
The furnace brazing thermal cycle was selected for
minimizing temperature difference between the ceramic
and the metal during heating and, for reducing the
residual stresses after cooling. The surface finish of the
base metal was changed such that the correlation
between the joint shear strength and the metal surface
roughness could be determined. A moderate
compressive load was applied on the joined area during
brazing. The applied load effect on the joint shear
strength was evaluated. The results are presented,
analyzed and discussed.
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RESIN EXTRACTION OF PESTICIDES
FROM SOILS
Alan Olness and Jana Rinke
USDA-Agricultural Research Service-MWA
North Central Soil Conservation Res. Lab
N. Iowa Ave.
Monis, MN. 56267-1091
A pesticide extractor has been developed by
substituting XAD-2 nonionic resin, teflon support tubes
with teflon retaining screens and viton "O" rings in a
previously developed ionic extractor. These substitutions result in bead containment with little competitive
adsorption surface relative to soil and resin beads.
Conducting extractions in a 20% methanol (v/v)
mm1m1zes microbial degradation of organic
components. Elevating the equilibration temperature to
75 C shortened the time required to achieve maximal
adsorption of pesticides by the resin extractor.
Temperature effects indicate that rate of pesticide
adsorption by the extractor is diffusion controlled.
Adsorption was independent of pesticide concentration
over the range tested. The extractor is capable of
extracting alachlor, metribuzin, carbofuran and atrazine
simultaneously from a soil suspension. The resulting
extracts can be introduced directly into a liquid or gas
chromatograph without further concentration, filtration
or centrifugal separation steps.

SYMBIOTIC FUNGAL ASSOCIATIONS OF
WETLAND PLANT ROOTS IN A TWIN
CITY METROPOLITAN LAKE
Dwayne L Stenlund and Iris D. Charvat
Department of Plant Biology
University of Minnesota
St. Paul, MN 55108
The occurrence of symbiotic fungi in the roots of
floating wetland mat communities dominated by stands
of Typba angustifolia L., T. x glauca Godr., and T.
latifolia L. was determined. Endomycorrhizal colonization, defined by the presence of hyphae, vesicles,
arbuscules and/or spores was shown to occur through
tests employing the gridline/root intersect method,
spore isolation and bioassays using Zea mays.
Colonization of cattail community roots by
mycorrhizae was found in all collections, with T.
angustifolia and T. x glauca sites averaging 4 to 5%
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root colonization, while T latifolia averaged 13% over
the same time period. Nearly 99% of all roots isolated
from the root cores were from cattails. Mycorrhizal
spore counts ranged from 16 to 76 spores per gram
organic soil, and the isolated spores successfully
recolonized corn under laboratory conditions. The
mycorrhizae identified from these communities include
Glomus albidum Walker & Rhodes, GI. caledonium
(Nicol. & Gerd.) Trappe & Gerdemann, GI. etunicatum
Becker & Gerdemann, and GI. microcarpum Tul. & Tu!.
The three species of Typba were mycorrhizal without
observed arbuscular formation. The presence of
hyphae, vesicles and spores indicate a facultative
association between vesicular arbuscular fungi and the
floating wetland plant community.

-❖.- ·- :· :· -: .· .-:'.· .· :·:·:·::·:·'········:·'.:-·;w~!f2.!ouioi:ooxL:.:.::.:::.:.:.:.:.::::. .:.:.:.:~: .:.:.:.: :.: : : :
MICROBIAL CONTROL OF MOSQUITOES
Ann M. Fallon and Timothy J. Kurtti

Department of Entomology
University of Minnesota,
1980 Folwell Ave.
St. Paul, MN 55108
Interest in non-chemical control of insect pests has
lead to new efforts towards enhancing the use of
naturally occurring microorganisms. Our interest
focuses on the control of mosquitoes using microbial
pathogens. In Minnesota, mosquito abundance
decreases enjoyment of natural areas, and in addition,
mosquitoes vector Lacrosse and Western encephalitis
in the midwest. In Minnesota, an outbreak of Western
encephalitis in 1941 affected 791 individuals. We are
exploring the use of protozoa to control mosquitoes in
Minnesota. Microsporidia are spore-forming protozoa,
some of which are naturally occurring insect pathogens
with high host specificity, indicating that they can be
targeted to mosquitoes. In addition, microsporidia
species such as Edbazardia aedis are transmitted from
one mosquito generation to the next through the eggs.
This ability to recycle naturally in the environment is
desirable since it could minimize the cost and
maximize' effectiveness of microbial control. We are
doing dose-response studies with newly-discovered
microsporidia and will investigate the naturally
occurring genetic diversity in microsporidia to identify
strains that have potential for mosquito control. We
seek strains that show a balance between lethality and
recycling in the environment. We are evaluating these
parameters by studying the variation among different
clonal isolates of microsporidia and their relation to
the reproductive success and longevity of the mosquito.
An understanding of this natural variability and the

stability of desirable traits will contribute to development of non-chemical strategies for mosquito control.

DEVELOPMENT AND APPLICATION OF A
HIGH PERFORMANCE LIQUID
CHROMATOGRAPHY METHOD FOR C50
CAROTENOIDS FROM HALOPHILIC
ARCHAEBACTERIA
Joanne Kramer and Kathleen A. Tweeten
Department of Biology
College of St. Catherine
St. Paul, MN 55105
A high performance liquid chromatography
(HPLC) method was developed for separation and
analysis of C50 carotenoid pigments from halophilic
archaebacteria. Pigments were extracted from isolates
and chromatographed on a 3µ normal phase silica
column using a gradient of petroleum ether/acetone for
elution. Several pigment fractions were resolved and the
absorption spectrum of each was measured using a
photodiode array detector. Major pigment fractions
were identified by comparison of retention times and
absorption spectra to those of reference archaebacterial
carotenoids Rl, R2, R3, and RS from Halobacterium
salinarium. The HPLC method was then used to
examine CS0 carotenoids in halophilic isolates Red-2,
Pink-2, and K-3 which show qualitative differences in
colony pigmentation. The method was applied in
profiling of pigment production in K-light, a halophilic
archaebacteria in which Cso carotenoid synthesis
decreased with increases in salt concentration of the
growth medium. The method also provided a means of
distinguishing halophilic archaebacteria from
pigmented hypersaline eubacteria.

UNUSUAL LABORATORY AND
DEMONSTRATION APPLICATIONS OF
THE WELLER SOLDERING GUN
Sarah Danielson and Dennis Henry
Physics Department
Gustavus Adolphus College
St. Peter, MN 56082
Transformer-type soldering guns, such as the Weller
models D550 and 8200, offer some interesting nonheating applications in the physics laboratory and
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classroom. In normal operation these tools supply
currents of 400 to 600 amperes (rms) to the heating tips.
With substitute loads made from various gauges and
lengths of heavy copper wire, currents in this range can
be supplied with only moderate heating effects.
Solenoids and other simple coil geometries can
produce magnetic fields in the 30-75 Gauss range when
supplied by these tools. The basic electrical characteristics of the guns will be discussed, and these and
other applications will be demonstrated.

research project to investigate a new type of cooling
with frequency-stabilized laser diodes involving students
from Hamline University will be described as well.

MULTIVECTORS IN UNDERGRADUATE
PHYSICS

Ancient natural philosophers believed the natural
state of the material universe to be absolute rest. They
believed also that force is required to cause even steady
motion. Unless zero motion exists, motion with nonzero speed could be neither comprehended nor
measured. Aristotle and Ptolemy specified that the
planet Earth is this absolutely immovable, motionless
thing. Copernicus, Kepler and Galileo specified that the
Sun better served as the reference frame with zero
speed. Later physicists have agreed with the ancients.
Newton specified that it is Absolute space that remains
always the same and immovable, while absolute time
flows uniformly. Einstein specified that it is both space
and time that are inseparable and without motion.
Neither space nor time progress uniformly with unit
speed.
The fallacy of choosing mathematical zero for the
origin of a reference frame to measure and graph each
and every finite motion derives from the unexamined
ancient conjecture that in the physical universe rest is
necessarily prior to motion.
Resolution of this fallacy is to measure the physical
zero of motion from mathematical unity, as proposed
by Dewey B. Larson publicly 33 years ago. Mathematical
unity denotes the discrete nature of motion, specifically,
the absolute unit speed of the absolute, threedimensional, outward, scalar space-time progression,
whose magnitude equals the speed of light in vacuo.

Dr. David C. Drewer,
Division of Science and Mathematics
University of Minnesota
Morris, MN 56267

One of the chief difficulties in teaching topics in
modern physics is the advanced nature of the
mathematical tools involved, such as spinors, tensors,
differential forms, and the like. Recent work in Clifford
algebra, particularly by Hestenes, has resulted in a
formalism that naturally generalizes ordinary vectors to
multivectors. This formalism not only provides a
unified treatment of integration in n dimensions, spinor
algebra, Riemannian geometry, and other topics, but
does so at a level suitable for undergraduate courses.
Some examples are given, in which Lorentz
transformations, Dirac spinors, and the Riemann
curvature tensor are given in multivector format.

OPTICAL MOLASSES: CONFINING AND
COOLING NEUTRAL ATOMS WITH
LASERS
T.W.Hodapp
Hamline University
Department of Physics
Saint Paul, MN 55104
Neutral atoms have, in recent years, been confined
and cooled to extremely low temperatures within a
localized region formed by the interaction of three pair
of laser beams. This phenomenon (known as optical
molasses) and other types of optical traps are providing
new tools for manipulating and studying neutral atoms.
An overview of the principles underlying optical
molasses will be presented along with recent
experimental results from a collaboration between the
author and researchers at the National Institute of
Standards and Technology in Gaithersburg, MD. A
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MOTION ABSOLUTE; REST RELATIVE
Frank H. Meyer
ISUS, Inc
Emeritus Physics Professor
University of Wisconsin System

